Introduction

12
Permafrost is a major component of the cryosphere, underlying 24% of the Northern
13
Hemisphere's land surface (Zhang et al., 1999) . Due to rapid warming in the Arctic, 14 permafrost areas are now changing, with global implications for the carbon cycle and climate 15 feedback mechanisms (Schaefer et al., 2012) . Despite the knowledge that permafrost areas IPA as a contribution to ICARP III from ECRs in order to raise permafrost issues to the 5 prominent position that they urgently deserve. Community input exercises are increasingly viewed as a valuable step towards 10 elaborating future research priorities or questions in a well-defined scientific community (e.g.
11 Kennicutt et al., 2014; Seddon et al., 2014) . We aimed to meet our goals of hosting an 12 effective large group dialogue by means of online question development followed by a World
Café conversational process (Brown and Isaacs, 2001 ). This process has been continually 14 evaluated following Sutherland et al. (2011) . An overview of the process is provided in Conference on Permafrost (EUCOP) in Évora, Portugal (Schollaen et al., 2014 Sutherland et al., 2011) . Priority is a combination of individual criteria.
19
However, by involving a reasonably large number of participants the subjective reasons will 20 move into the background and the democratically voted set of questions will remain. (14), social interactions and impacts (9), engineering (9), 26 ecology (4), and modelling (3) (Supplement Table S1 ). Of the 20 questions that received 27 votes at the end of the World Café, 11 were associated with permafrost degradation or 28 changes in permafrost properties (Supplement Table S4 ). Tied for second were the keywords 29 "ground ice" and "carbon", which are linked to two distinct fields in permafrost research.
30
Inter-related research topics such as "permafrost distribution", "process-related" questions,
31
"hydrology" and "subsea permafrost" followed these three, and expressed less frequent but 1 nonetheless important research avenues. Warming permafrost results in its degradation and in various interactions and 8 feedback processes (Romanovsky et al., 2010) operating at multiple spatio-temporal scales, 9 sometimes involving remarkable changes to landscape dynamics. While some of these regions 10 react slowly to long-term changes, others may respond abruptly to threshold crossing 11 (Rowland et al., 2010) . Thermoerosion and mass movement can affect sediment and nutrient 12 fluxes. Melting of ground ice and the evolution of thaw lakes will affect hydrology and water 13 chemistry. These changes also interact with vegetation and snow cover, in a series of complex 14 feedbacks at the ground surface and in the active layer.
15
More accurate knowledge on the causes and consequences of permafrost degradation will 16 help to better assess community planning and landscape evolution models. Long-term 17 monitoring of currently degrading sites will facilitate identification and quantification of 18 tipping points and provide useful information on the development and recovery of the 19 landscape.. This will further enable the development of conceptual models that can help to 20 understand the timeframe, scale and frequency at which these processes operate. 23 
22
How can ground thermal models be improved to better reflect permafrost dynamics at
high spatial resolution? (Q2)
24
In the rapidly warming Arctic, prediction of permafrost degradation is critical for 25 providing stakeholders with the tools they need to observe and plan for future effects on the 26 environment and human activities. From global to regional scales, a number of approaches 27 have facilitated mapping of the ground-thermal regime and its evolution over time in the past 28 years (e.g. Westermann et al., 2013) . However, on the local scale, modelling tools are either 29 too simplistic or too complex to be used by others than modeling experts to provide answers 30 to many of the problems that Arctic communities will face in the near future. A main problem 31 is the availability of forcing data sets at such scales, which requires permafrost modeling in 1 conjunction with downscaling approaches (e.g. Zhang et al., 2012 ). Efforts to address this issue should focus on remote sensing applications for landform 10 classification and on geophysical tools and drilling for the detection of subsurface ice.
11
Ground-ice-related information should be integrated in a dedicated database, such as GTN-P,
12
opening the door to regional extrapolation by integrating these data into climate models. would benefit from and contribute to the impact assessments, socio-economic scenarios and 1 adaptation strategies (Vincent et al., 2013) . science. As such we would like to highlight research questions related to permafrost carbon 7 and its feedback dynamics as these are among the most popular topics in permafrost research 8 today (Hubberten et al., 2011) . Questions Q1, Q2, and Q4 are all indirectly related to carbon 9 dynamics and Q9, Q13, Q14, and Q16 (Supplement Table S4 ) directly deal with this topic.
What is the influence of infrastructures on the thermal regime and stability of permafrost
10
This demonstrates a specialization and fragmentation of our field as it grows rather than lack 11 of interest, and also a need for integration across disciplines (Vincent et al., 2013) .
12
As the next generation of permafrost researchers, we see the need and the opportunity to The Supplement related to this article is available online at:
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